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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Automotive Primemovers Sectional Commit$e had been approved by the Transport Engineering Division Council. The present day emphasis is on controlling pollution from automotive vehicles. Exponential growth of vehicle population in India has led to serious environmental deterioration, especially in the metropolitan and bigger cities. The emission norms are to be made stringent by the year 2000, and it may necessitate use of catalytic converters in all spark ignition engined vehicles and by that time unleaded petrol will also be made available throughout the country. A catalytic converter is a device employed for after treatment of exhaust gases, which converts CO, HC and NOx into COZ,N, and water vapour. Here, oxidation of CO and HC and reduction of NOx is accelerated in the presence of a catalyst, even at low exhaust temperature of around 3OO'C. The quality and durability of catalytic converters is of prime importance under such circumstances. In general, the catalytic converter is to be designed for a specific vehicle as a part of the vehicle exhaust system centrolling the emissions and not as an add-on. However, there could be instances where the catalytic converters are used for replacement on a vehicle already using catalytic converter or retrofitment to a vehicle which has not yet used a catalytic converter. Under these circumstances, this may call for a separate standard for catalytic converter as a product. Considering the present circumstances and the experience available with the catalytic converters, this standard is formulated to cover the evaluation of catalytic converter fitted on the vehicle as an original fitment such as for the type approval and Conformity of Production (COP) tests. The two important parameters to be evaluated are the conversion efficiency and the durability of the device. The conversion efficiency of the device is taken care of by the emission norms prescribed for the vehicle when the vehicle is new, as a part of type approval and COP procedures. Hence, this standard covers only the procedures for evaluation of the durability of the catalytic converter and the deterioration factor. In the preparation of this standard considerable assistance has been derived from the following: EEc/91/441: Code of Federal Regulations (CFR) : Part-86 Sub-Part A, Section f&,084-26: Annexure III of Ranganathan committee Report Measures to be taken against air pollution by emission from motor vehicles. Mileage and service accumulation, emission measurements.

.

Details of Standards for Emission of Gaseous Pollutants from Petrol Engined Vehicles and Test Procedures Effective from 01.04.199 1. (part III of Dot No. MOST/CMVlUTAP/ll5-116)

The committee responsible for preparation of this standard is given in Annex A. In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )' . The number of sign&ant places retained in the rounded off value should be the same as that of the specified value in this standard.

IS 14556 : 1998

Indian Standard

AUTOMOTIVE VEHICLES - CATALYTIC CONVERTERS FOR SPARK IGNITION ENGINES INSTALLED REQUIREMENTS
1 SCOPE 1.1 This standard specifies the methods of test for durability and establishment of deterioration factor of catalytic converters used in four wheeled vehicles in installed condition. 2 REFERENCES 2.1 The following Indian Standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:
IS No. Me

4 METHODOFTESTFORCRECKING DURADlLITYOFCA'DUXTICCONVERTER (AS FITTED ON THE VEHICLE) 4.1 The test consists of an ageing test over a distance, as specified by the statutory authority or as agreed to between the nuumfacturer and the purchaser. The vehicle shall be driven over the distance as specified below on a test tracWroad/chassis dynamometer. After the ageing test, the vehicle shall meet the specified limits. 4.2 Test Vehicles The vehicle shall be in good mechanical order; the engine and the catalytic converter fitted in the vehicle shall be in unused condition. The vehicle may also be the same as that used for the tests specified in IS 14600 which have been carried out after the vehicle has been run-in as per the vehicle manufacturer's recommendations. 4.3 Fuel The ageing test shall be conducted with commercially available unleaded gasoline or diesel foe1 meeting the relevant Indian Standards. The test agency may allow deviation in certain requirements of the commercially available fuel under valid reasons to the extent recommended by the catalytic converter manufacturer in agreement with the vehicle manufacturer and such changes and the reasons for the same shall be recorded in the test report. 4.4 Vehicle Maintenance and Adjustments Maintenance, adjustments as well as the operation of the test vehicle's controls shall be those recommended by the vehicle manufacturer. 4.5 Vehicle Operation on `back, Road or on Chassis Dynamometer 4.5.1 Operating Cycle During operation on track, road or on chassis dynamometer the distance shall be covered according to the driving schedule specified 1

1460 : 1995 27% : 1995
14600 : 1998

Specitication for diesel fuels ( third
revision )

Specification for motor gasoline ( second revision ) Automotive vehicles - Exhaust emissions - Gaseous pollutants from vehicles equipped with spark ignition engines - Method of measurement

3 TERMINOLOGY For the purpose of this standard, the following definitions, in addition to those given in IS 14tOOshall apply. 3.1 Catalytic Converter A reaction device which usually converts harmful and polluting emissions from the automotive vehicles such as CO, HC and/or NOx into COz, Nz and water vapour. 3.2 Deterioration Factor
It is the ratio of the mass emissions at the tail-pipe for

individual pollutants at the end of the total prescribed distance of durability to that interpolated to 6 400 km.

IS 14556 : 1998 below (Fig. 1 and Table 1) :
-

the durability test schedule is composed of 10 steps covering 6 km each. during the first eight steps, the vehicle is stopped four times in the middle of the step, with the engine idling each time for 15 s. gradual acceleration and deceleration during normal driving. as

similar to those obtained on normal running operation on road (oil, water, exhaust system, etc). 4.6.1.4 Certain other chassis dynamometer adjustments and features are deemed to be identical, where necessary, to those described in 4.2.6 of IS 14600 (inertia, for example, which may be mechanical or electronic), 4.6.1.5 If necessary, the vehicle may be moved, to a different test bench to conduct emission measurement tests. 4.7 Operation on Track or Road When the durability test is carried out on track or road, the vehicle's reference mass shall be at least equal to that retained for the emission tests conducted on a chassis dynamometer. 5 MEASUREMENT OF EMLSSIONS OF POLLUTANTS S.lAtthestartofthetest(Okm),afternm-inasspecified by the vehicle manufacturer and after every 10 000 f 400 km or more frequently, at regular intervals pollutants shall be measured to obtain at least 8 sets of readings equally distributed over the prescribed distances. The tail pipe emissions are measured in accordance with the `Qpe I test defined in 4.2 of IS 14600. Themeasuzdval~shallbewithinthelimits specified by the statutory authorities, in case the test is intended for establishing the compliance to such limits. 5.2 The readings of the exhaust emissions obtained shall be plotted as a function of the running distance on the system rounded to the nearest kilometre and the best fit straight line fitted by the method of least squares shall be drawn through all these data points. This calculation shall not take into account the test results at 0 km. 5.3 The data shall be acceptable for use in the calculation of the deterioration factor only if the interpolated points, corresponding to the first set point and the maximum prescribed distance point on this line are within the above mentioned limits. The data is considered still acceptable, when a best fit straight line crosses an applicable limit with a negative slope (the interpolated point corresponding to the first set point is higher than that corresponding to the maximum specified distance) but the actual data point corresponding to the maximum specified distance is below the limit.

-

-

five decelerations in the middle of each step, dropping from speed in the step to 32 km/h, and the vehicle is gradually accelerated again until speed in the steps is attained. the ninth step is carried out at a steady speed of 90 km/h. the tenth step begins with maximum acceleration from stop point up to 90 km/h. At half-way, braking is employed normally until the vehicle comes to a halt. This is followed b; an idle period of 15 s and a second maximum acceleration.

-

The schedule is then restarted from the beginning. The maximum speed of each step is given in Table 1. 4.5.2 At the request of the manufacturer, an alternate road test schedule may be employed. Such alternative test schedules shall be approved by the testing agency in advance of the test and shall substantially have the same average speed, distribution of speeds, number of stops per kilometre and number of accelerations per kilometre as the driving schedule used on track or chassis dynamometer, as detailed in 4.5.1 and Fig. 1. 4.6 Test Equipment 4.6.1 Chassis Dynamometer 4.6.1.1 When the durability test is performed on a chassis dynamometer, the dynamometer shall be such that it enables the cycle specified in 4.5.1 to be carried outand it shall also be equipped with systems simulating inertia and resistance to progress. 4.6.1.2 The dynamometer shall be adjusted in order to absorb the power exerted on the driving wheels at a steady speed of 60 km/h. The methods applied to determine this power and to adjust the brake shall be the same as those outlined in Annex B of IS 14600. 4.6.1.3 The vehicle cooling system shall be such that, it enables the vehicle to be operated at temperatures 2
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1.1 km

_

THEN ACCELERATE TO LAP SPEED DECELE,RATE TO 30 km/h THEN ACCELERATE TO LAP SPEED START -FINISH STOP THEN ACCELERATE TO LAP SPEED DECELERATE TO 30 km/h THEN ACCELERATE TO LAP SPEED 2.1 km

0.6 km

t 0 AND 0.6 krr

5.3 km

DECELERATE TO 30 km/h THEN ACCELERATE TO LAP SPEED

1.7 km

STOP, THEN ACCELERATE TO LAP SPEED

DECELERATE TO 30 km/h THEN ACCELERATE TO LAP SPEED

4.2 km

DECELERATE TO 30 km/h THEN ACCELERATE TO LAP SPEED

3.5 km

STOP THEN ACCELERATE TO LAP SPEED
FIG. 1 TEST SCHEDULE 3

I!314556: 1998 5.4 A multiplicative exhaust deterioration emission factor ( DEF ) shall be calculated for each pollutant as follows: DEF = ___ Mi2

factor so obtained is less than one, it shall be deemed to be equal to one. Table 1 Driving Schedule ( Clause 4.5.1 )
Cycle 1 Cycle Speed 65 45 65 65 55 45 55 70 55 90

M,

Mi, = mass emission of the pollutant in g/km interpolated to the first set point (6 400 W, and
Mi, = mass emission of the pollutant in g/km

2 3 4 5 6 7

interpolated to the specified maximum distance. These interpolated values shall be rounded off before dividing one by the other to determine the deterioration factor. The result shall be rounded off in accordance with IS 2 preferably to three places to the right of the decimal point. In case the deterioration

8 9 10

4
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ANNEX A ( Foreword )
COMMlTlEE COMPOSlTl~

Automotive Primemovers Sectional Committee, TED 2

Chairman DR M L. MATHUR Alok Villa, 17, Sector A, Shastri Nagar, Jodhpur 342003 Members Representing

SHRIM. NIRMAL KUMAR
SHRIS. K. RAJU (Alternate) SHRIHIRA LAL SHRIM. K. CHAUDHARI SHRIS. BHATTACHARYA (Alternate) SHRIS. B. RAO SHRIT. M. BALARAMAN (Alternate) SHRIV. M. MUNDADA SHRI M. NAGASUNDARAM (Alternate) SHRI B. K. DATTAI-RE

Ashok Leyland Ltd, Chennai Association of State Road Transport Undertakings, New Delhi

Automotive Research Association Bajaj Auto Ltd, Pune Bajaj Tempo Ltd, Pune

of India, Pune

Bharat Earth Movers Ltd, Bangalore Central Institute of Road Transport, Pune Daewoo Motors Ltd, New Delhi Directorate General of Quality Assurance (Vehicles), Ahmednagar Department of Industrial Policy and Promotion, New Delhi

SHRIR. KRISHNAMURTHY (Alternate)
SHRIS. R. TAPADE SHRIS. KUMAR(Alternate) SHXIABHAY GUPTA SHRIV. L. N. RAO SHRIM. M. KANDASWAMY (Alternate) SHRI SUSHIL KUMAR SHRIS. K. BHARII(Alrernare)

SHRIV. K. SRIDHAR
SHRI 1. C. KHANNA(Alrernale) SHKIV. MATHUR SHRI N. RANGANATHAN (Alternate) SHRl K. C. JAIN SHRIRAJU AGARWAL(Alternare)

Directorate General of Supplies and Disposals, New Delhi Royal Enfield Motors Ltd, Chennai Escorts Ltd, Faridabad Either Goodearth Ltd, Ballabhgarh Hindustan Motors Ltd, Distt. Hooghly HMT Ltd, Pinjore Indian Institute of Petroleum, Dehra Dun Kirloskar Cummins Ltd, Pune Mahindra & Mahindra Ltd, Nasik Maruti Udyog Ltd, Gurgaon Motor industries Co Ltd, Bangalore

DR S. SATYAMURTY
SHRIS. K. SEAM (Alternate) SHRIRAW ADIB SHRIOM PRAKASH SHRIA. P. BHATTACHARJEE (Alternute) SHRII. SHARMA SHRIA. N. GANLA SHRI G. B. MUNAKAMIE SHRIS. P. SUBHEDAR (Alternare) SHR~ T. SAKANGARAJAN SHRI SHWA KUMAR(Alternate) SHRIN. R. GUPTHA

SHRIK. L. S. Sm-rv (Alternate) ( Cantinued on page 6 5
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( Continued from page Members SHRIV. K. JAIN SHRI V. C. VERMA (Alternate) DIRECTOR (ENGINE DEVELOPMENT) JOINT DIRECTOR (Alrernate) SHRI W. N. KHATAVKAR SHRIA. S. PATIL(Alternate) SHRI S. MURALIDHARAN SHRIS. JANARDHANAN (Alternate I) SHRI R. N. AGARWAL(Alternate II) 5 ) Representing

Ordnance Factory Board, Calcutta Research, Designs and Standards Organization, Greaves (I) Ltd, Pune Simpson & Co Ltd, Chennai Lucknow

SHRI V. LAKSHMINARAYANAN
SHRIS. K. BASIJ(Alternate) SHRII? N. BURGUL SHRIA. B. PHADNIS (Alternate) SHRIM. N. MURALIKRISHNA DR C. L. DHAMEJANI SHRI K. S. JAIN (Alternate) SHRIA. R. GULATI,

Tata Engineering

and Locomotive

Co Ltd, Pune

The Premier Automobiles TVS Suzuki Ltd, Hosur

Ltd, Mumbai

Vehicle Research and Development

Establishment,

Ahmednagar

Director General, BIS (Ex-oflicio Member)

Director ( Transport Engg )
Member

Secrelary

SHRIM.V. S. D. PRASADARAO Joint Director ( Transport Engg ), BIS

Method of Test and Pollution Evaluation Subcommittee, TED 2 : 2
Convener

SHRIS. RAJU Members
SHRIR. P. SHARMA SHRIS. K. RAW (Alternate)

Automotive Research Association

of India, Pune

Ashok Leyland Ltd, Chennai Bajaj Auto Limited, Punt Bajaj Tempo Ltd, Pune
GIRT, Pune

Sum S. 8. RAO Snru T. M. BALARAMAN(Alternate)
SHRI V. M. MUNDADA

SHRI N.
SHRI S.

NAGASUNDARAM (Alternate)

R TAPADE SHRIP. C. BARJATIA (Alternate)

SHRIA. K. KHANNA SHRIS. S. UPASANI(Alternare) SHN N. MOHAN SHR~ V. K. SRIDHAR SHRIP. MADHAVAN (Alternate) SHRI K. C. JAIN

Controllerate

of Quality Assurance (Vehicles), Pune

Daewoo Motors Ltd, New Delhi Directorate General of Supplies and Disposals, New Delhi Escorts Ltd, Faridabad Greaves (I) Ltd, Pune Hindustan Motors Ltd, Hooghly

SHRIW. N. KHATAVKAR SHRIT. P. MANI (Alrernafe)
SHRIR. P. ADIB SHRIJ. S. MEHTA(Alternate)

( Conrinrted on page 7 )
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SHRI K.

6 )

Representing Indian Institute of Petroleum, Dehra Dun Indian Oil Corporation Ltd, Research and Development Faridabad Centre,

K.

GANDHI

SHRI MUKESH SAXENA (Alternate) SHRI R.

K. MALHOTRA K. ACHARYA (Alternate)

SHRI G.

SHRI R. VENKATESH GOVIND

Kinetic Engineering

Ltd, Pune

SHRIB. K.

BARVE (Alternate)

SHRIS. G. SARDESAI DR P A. L. NARAYANAN (Alternate) SHRIS. K. MUKHERIEE SHRI G. B. M~NAKAMI (Alternate)
SHRI T. SARANGARAJAN SHRI SHIVA KUMAR (Alternate) SHRI N.

Kirloskar Oil Engines Ltd, Pune Mahindra & Mahindra Ltd, Nasik Maruti Udyog Limited, Gurgaon Motor Industries Co Ltd. Bangalore Premier Autompbiles Limited, Mumbai

R. N.

GUPTHA

SHRI K. SHRIP

L. S. SETTY(Alternate) Simpson & Co Ltd, Chennai Space Carburettors Tata Engineering Ltd, Pune & Loco Co Ltd, Pune

BURGUL

SHRI S. MURALIDHARAN SHRI S. SHRI V.

JMARDHAWAN (Alternate)

D.

PATHAK

SHRI V. LAKSHMINARAYAN SHRI S. P JOSHI(Alternate

I) SHRIR. N. AGARWAL (Alternate II) TVS Suzuki Ltd, Hosur (Alternate) UCAL Carburethxs Ltd, Chennai Establishment, Ahmednagar Vehicle Resear-`1 and Development
SHRI V. RAMACHANDRA BABU

SHRXM. N. MURALIKRISHNA

DR

S.

GOVINDARAIAN

SHRI K.

S.

JAIN

SHRI R.

RAJAN(Alternate)

